Optimization of antisense oligodeoxynucleotide structure for targeting bcr-abl mRNA.
Antisense oligodeoxynucleotides targeted to bcr-abl are potential ex vivo purging agents for use with autologous bone marrow transplantation in the treatment of chronic myeloid leukemia (CML). We investigated, in a cell-free system, the activity and nuclease resistance of phosphodiester, phosphorothioate, chimeric methylphosphonate/phosphodiester, and chimeric methylphosphonate/phosphorothioate antisense octadecamers directed against either b2a2 or b3a2 bcr-abl breakpoint RNAs. Certain chimeric compounds were shown to possess targeted activity broadly equal to the parent phosphodiester or phosphorothioate forms and greater resistance to the nucleases present in cell extracts. Selected chimeric structures were compared with phosphodiester and phosphorothioate analogues for antisense activity in human CML cells containing either b2a2 or b3a2 bcr-abl breakpoint mRNAs. We present results showing that all four structures can suppress bcr-abl mRNA level in vivo. The rank of in vivo activity is chimeric methylphosphonate/phosphodiester > or = phosphodiester > phosphorothioate > methylphosphonate/phosphorothioate. We show that b2a2 breakpoint RNAs can be more effectively targeted than b3a2 sequence RNAs both in vitro and in vivo and suggest that RNA secondary structure may be a possible explanation for this phenomenon.